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Purpose:7RGHVFULEHRXU LQLWLDO H[SHULHQFHZLWKXQFODPSHG ODSDURVFRSLFKDQGDVVLVWHGSDUWLDO
nephrectomy for predominantly endophytic renal masses in the setting of relative contraindication 
WRZDUPLVFKHPLD


















With the increased utilization of cross-sectional imaging, there has been an increased detection RI VPDOO UHQDO PDVVHV ZLWK VXUJLFDO H[WLUSD-
WLRQUHPDLQLQJWKHJROGVWDQGDUG3ULRUVWXGLHVKDYHVKRZQ
that partial nephrectomy results in improved long-term renal 
IXQFWLRQDORXWFRPHVZLWKUHGXFHGFDUGLRYDVFXODUPRUELGLW\
as compared to radical nephrectomy. The American Uro-
ORJLF$VVRFLDWLRQ$8$JXLGHOLQHVIRUVWDJHVPDOOUHQDO
masses recommend partial nephrectomy for the manage-
PHQWRIFOLQLFDO7UHQDOPDVVHVVXJJHVWLQJWKHLPSRUWDQFH
of preservation of renal function.It has been demonstrated 
WKDWWKHUHLVDVLJQL¿FDQWGHFUHDVHLQUHQDOIXQFWLRQZKHQWKH
ZDUP LVFKHPLD WLPH LV ORQJHU WKDQ PLQXWHV(2) Laparo-





tion of laparoscopic partial nephrectomy, several groups have 
demonstrated the feasibility of robotic partial nephrectomy. 
The concept of zero ischemia to eliminate any damage to 
remaining nephrons during partial nephrectomy has been 
H[SORUHG Unclamped laparoscopic partial nephrectomy 
ZLWKRUZLWKRXWWKHXVHRIWKHURERWKDVEHHQDWWHPSWHGE\
ZHOOH[SHULHQFHG ODSDURVFRSLFVXUJHRQVKRZHYHU WKHJHQ-
HUDOL]DELOLW\RI WKLV WHFKQLTXH WRSUHGRPLQDQWO\HQGRSK\WLF
WXPRUV UHPDLQV WR EH VKRZQ +DQGDVVLVWHG ODSDURVFRSLF
partial nephrectomy may lead to an increased utilization of 
laparoscopic partial nephrectomy. We describe unclamped 
laparoscopic hand-assisted partial nephrectomy for pre-




EXW DOVR SUHGRPLQDQWO\ ! HQGRSK\WLF UHQDO PDVVHV
)XUWKHUPRUHWKLVWHFKQLTXHSUHVHUYHVUHQDOIXQFWLRQGXHWR
ODFNRIZDUPLVFKHPLDDQGDOORZVIRUDPRUHFRPSUHKHQVLYH
evaluation of pathologic margins before renal reconstruction. 
MATERIALS AND METHODS
$OOSDWLHQWVZHUHRSHUDWHGRQE\D VLQJOH VXUJHRQ -'(
DWDQDFDGHPLFFHQWHUEHWZHHQ-XQHDQG0DUFK




mies as an attending surgeon. 
&RPSOLFDWLRQVZHUHUHFRUGHGXVLQJWKH&ODYLHQFODVVL¿FDWLRQ
system.(6) The Chronic Kidney Disease Epidemiology Col-
ODERUDWLRQ&.'(3,IRUPXODZDVXVHGWRHVWLPDWHJORPHU-




/DSDURVFRSLF DQGRU URERWLF SDUWLDO QHSKUHFWRP\ LV RXU
standard laparoscopic approach to small renal masses. Pa-




rim around the tumor on computed tomography (CT) is an 
important indicator of the feasibility of this approach. 
A hand port is placed either via a muscle-splitting Gibson in-
FLVLRQULJKWRUWKURXJKDQGDERYHWKHXPELOLFXVOHIWZLWK
WZRDGGLWLRQDOPPSRUWVSODFHGLQWKHLUVWDQGDUGORFDWLRQV
as for radical nephrectomy. A dissection identical to that of 
standard hand-assisted laparoscopic radical nephrectomy is 
performed. The tumor is localized, and the fat overlying the 
WXPRU LV GLVVHFWHG DZD\ DQG VHQW DV D VHSDUDWH SDWKRORJLF
specimen. A laparoscopic renal ultrasonography is performed 
WRFRQ¿UPWKHERXQGDULHVRIWKHWXPRUDQGWRKRSHIXOO\RE-
VHUYHDK\SHUHFKRLFULPDURXQGWKHWXPRUZKLFKZRXOGLQ-
dicate encapsulation. The hilum is completely dissected, but 
clamps are not applied. Mannitol or other diuretics are not 
given.






dle in open surgery (Figure 2). The plane typically leaves a 
small amount of normal parenchyma on the tumor, and fol-
Laparoscopic Urology
769Vol. 10    |    No. 1    |    Winter 2013    |UROLOGY  JOURNAL




RXJKSDWKRORJLFH[DPLQDWLRQ IRU WXPRU W\SHDQGDGHTXDF\
of margins. As long as the plane has not been forced in any 




ily managed by manual compression of the defect. Bleeding 
LV FRPSUHVVHG IRU D IXOO WHQPLQXWHVZKLFK RFFXUV GXULQJ
pathologic analysis of the specimen.  
In the setting of negative margins, no further resection is per-
formed. If there is a positive margin, or if there is clinical 
VXVSLFLRQRILQDGHTXDWHUHVHFWLRQGHVSLWHQHJDWLYHPDUJLQV
FDUHIXOLQVSHFWLRQRIWKHGHIHFWFDQEHSHUIRUPHGZLWKOLWWOH
blood loss to guide further resection. Nephrectomy is per-
IRUPHGZKHUHWKHUHDUHPXOWLIRFDOSRVLWLYHPDUJLQVRUZKHUH
deeper resection is not safe or feasible. Bulldog clamps may 
be applied at this point if a more aggressive standard laparos-
copy or open partial nephrectomy is deemed feasible.
$IWHUFKHFNLQJIRUFROOHFWLQJV\VWHPOHDNVZLWKDUHWURJUDGH
Figure 1. Computed tomography scan revealing a 2.2 cm enhancing lesion in the anterior mid-pole and a 1.6 cm enhancing 
lesion in the postero-medial lower pole.
Figure 2. The lesion before and after enucleation with use of the finger fracture technique.
770 |
injection of methylene blue and spot suturing of defects or 
pinpoint bleeding, the renal defect is closed as for all laparo-
scopic partial nephrectomies at our institution. Argon beam 
FRDJXODWLRQ LV URXWLQHO\ XVHG IRU FDXWHU\ RI WKH FRUWH[$
standard closure of the renal defect is performed utilizing 










RQH FDVH XQGHUZHQW FRQFRPLWDQW YHQWUDO KHUQLD UHSDLU DQG
VDF H[FLVLRQ7KHUHZHUH OLPLWHG FKDQJHV LQ SRVWRSHUDWLYH
hematocrit and eGFR. 
7KHUH ZHUH QR LQWUDRSHUDWLYH FRPSOLFDWLRQV DQG QR RSHQ
FRQYHUVLRQV7KHUHZDVRQHJUDGH,,LOHXVZLWKVPDOOSQHX-
PRWKRUD[PDQDJHGE\REVHUYDWLRQDORQHDQGRQHJUDGH,9
SXOPRQDU\ HPEROLVP LQ WKH GD\ SHULRSHUDWLYH SHULRG
PDQDJHGVROHO\E\DQWLFRDJXODWLRQIRUVL[PRQWKV7KHSD-
WLHQWZKR VXIIHUHG IURP WKH SXOPRQDU\ HPEROLVP DOVR UH-
TXLUHG EORRG WUDQVIXVLRQ XSRQ LQLWLDWLRQ RI KHSDULQ DQWLFR-
agulation. 
)LQDOSDWKRORJ\UHYHDOHGFDVHVRIFOHDUFHOOFDUFL-
QRPD   SDSLOODU\ DQG   FKURPRSKREH
7KHUHZDVRQHSRVLWLYHVXUJLFDOPDUJLQZKLFKZDVLGHQWL¿HG
LQWUDRSHUDWLYHO\XSRQIUR]HQVHFWLRQZKLFKOHGWRWKHLQWUD
operative decision to perform a radical nephrectomy.
DISCUSSION
Partial nephrectomy is emerging as the standard of care for 
small renal masses. Laparoscopic partial nephrectomy re-
mains a technically challenging procedure and may not 
EHUHDGLO\XWLOL]HGE\XURORJLVWVZLWKOLPLWHGODSDURVFRSLFH[-
perience. Robotic-assisted laparoscopic partial nephrectomy 
KDV EHHQ UHFHQWO\ VKRZQ WR KDYH DW OHDVW HTXLYDOHQW RQFR-
logic results and peri-operative outcomes. 6RPH GUDZ-
EDFNVLQFOXGHODFNRIWDFWLOHIHHGEDFNLQDFKLHYLQJDGHTXDWH
KHPRVWDVLV DUHGLI¿FXOWLHVZLWK WKH ODSDURVFRSLFRU URERWLF
approach. Furthermore, although the goal of zero ischemia 
is  preferred in order to preserve renal function,IHZFHQW-
HUVKDYHDWWHPSWHGWKLVWHFKQLTXHLQWKHODSDURVFRSLFVHWWLQJ
:HGHVFULEHRXUWHFKQLTXHRIXQFODPSHGKDQGDVVLVWHG
laparoscopic partial nephrectomy in order to further bridge 





VLELOLW\ RI KDQGDVVLVWHG SDUWLDO QHSKUHFWRP\ KRZHYHU WKH
XQFODPSHGWHFKQLTXHKDVRQO\EHHQGHVFULEHGXVLQJDVDOLQH
FRROHGPRQRSRODUUDGLRIUHTXHQF\GHYLFHRQSULPDULO\VPDOO
H[RSK\WLFWXPRUV The mean operation time and blood loss 




tumor and time elapsed for intra-operative frozen section 
analysis, there appeared to be enough compression time to 
DOORZ IRU FRQWUROOHG KHPRVWDVLV$Q\ IXUWKHU EOHHGLQJZDV
FRQWUROOHG ZLWK VHOHFWLYH VXWXUH OLJDWLRQ )XUWKHUPRUH WKH
WDFWLOHIHHGEDFNGXULQJHQXFOHDWLRQDOORZHGDQ\DUHDVZKHUH
WLVVXHDQGRUYHVVHOVZHUHDGKHUHGWREHVKDUSO\GLYLGHGDQG
RU OLJDWHG:H IHHO WKLV WDFWLOH IHHGEDFNZDV LQYDOXDEOH LQ
SHUIRUPLQJD FRPSOHWH H[WLUSDWLRQDORQJ WKHQDWXUDO FOHDY-
DJHSODQHVRIWKHUHQDOSDUHQFK\PD,QSDWLHQWVZKHUHDQHQ-
hancing rim around the tumor on pre-operative CT imaging 
FOHDUO\ GHPDUFDWHG D SODQH IRU HQXFOHDWLRQ WKH H[WLUSDWLRQ
ZDVSDUWLFXODUO\XQFRPSOLFDWHGDQGEORRGOHVV:HWKHUHIRUH
IHHOWKDWKDQGDVVLVWHGODSDURVFRS\SURYLGHVXQLTXHEHQH¿WV
in these sometimes challenging cases. 
6HFRQGZHIRXQGWKDWWKHKDQGDVVLVWHGDSSURDFKREYLDWHG
WKHQHHGIRUYDVFXODUFODPSLQJLQVHWWLQJVZKHUHLQWKHSDVW
it had been uniformly applied. Although the safe duration of 
ZDUPLVFKHPLDUHPDLQVFRQWURYHUVLDO recent studies sug-
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Thus, it appears logical that minimizing or eliminating any 
LVFKHPLDWREHLPSHUDWLYHLQSUHVHUYLQJPD[LPDOUHQDOIXQF-







feel the ability to perform unclamped partial nephrectomy 
in this patient population should be thought of as an impor-
WDQWWRROLQWKHXURORJLFVXUJHRQ¶VDUPDPHQWDULXPZKHQWKH
SURVSHFWRIZDUPUHQDOLVFKHPLDZRXOGEHEHVWDYRLGHGDQG






of angles to be unparalleled in comparison. Although no true 
FRPSDULVRQVKDYHSURYHQWKLVWREHDQDGGHGEHQH¿WZHIHHO
that the ability to hold and maneuver the kidney during resec-
WLRQDOORZVWKHVXUJHRQWRWDNHWLPHDQGPHWLFXORXVO\UHVHFW
the tumor.
During standard laparoscopic or robotic partial nephrectomy 
XWLOL]LQJYDVFXODUFODPSLQJWKHWXPRULVUHVHFWHGRIWHQZLWK
a small biopsy performed at the tumor base, and the renal 
defect is immediately closed prior to clamp removal. Recent 
studies have suggested the role of anatomical vascular mi-










to fully inspect the tumor base, obtain a margin from the re-
sected specimen, and re-biopsy the tumor bed several times 
LIQHFHVVDU\:HEHOLHYHWKHIHDVLELOLW\RIWKLVWHFKQLTXHPD\












Age, mean (range), y 55.8 (38 to 68)
Body mass index, mean (range), kg/m2 
30.5 (26.5 to 37.4)






Tumor size, mean (range), cm 3.7(1.7 to 8.5)
Anterior, n (%) 5 (62.5)
Posterior, n (%) 3 (37.5)
Pre-operative eGFR, mean (range) 69.1 (46 to 94)
Operation time, mean (range), min 236.9 (175 to 272)
Estimated blood loss, mean (range), mL 368.8 (100 to 800)
Warm ischemia time, mean (range), min 0
Length of stay, mean (range), day 3.3 (2 to 6)
Intra-operative complications, n 0
Post-op complications,  Clavien Grade*
I  
II     
IIIa
IIIb
IV   







Post-op transfusion, n (%) 1 (12.5)
Post-op hematocrit change, n (%) -3.1 (-7.5)
Post-op eGFR change, n (%)
-1.6 (-2.4) 
Pathology
Clear cell, n (%) 4 (50)
Papillary, n (%) 3 (37.5)
Chromophobe, n (%) 1 (12.5)
Positive surgical margin, n (%) 1 (12.5)**
£ASA indicates American Society of Anesthesiology; and eGFR: 
estimated glomerular filtration rate.
*Based on modified Clavien Classification.7





2XUVLQJOH LQVWDQFHRISRVLWLYHPDUJLQ LQ WKLVVHULHVZRXOG
OLNHO\KDYHEHHQPLVVHGLIZHKDGXWLOL]HGRXUVWDQGDUGDS-
proach. Initial frozen section analysis of both tumor and 
WXPRUEHGZDVQHJDWLYHLQWKLVFDVH+RZHYHUWDFWLOHIHHG-
EDFNOHGWKHVXUJHRQWRKDYHDKLJKLQGH[RIVXVSLFLRQIRU
residual tumor, and close inspection of the tumor bed intra-
RSHUDWLYHO\DOORZHGIRULGHQWL¿FDWLRQDQGWDUJHWHGELRSV\RI
a small nest of carcinoma visualized at the deepest site of 




to obtain margins from both the resected specimen and the 
tumor bed prior to renal reconstruction are perhaps the great-
est advantages afforded to the patient by the hand-assisted 
approach.
2XU¿QGLQJVPXVWEHLQWHUSUHWHGLQWKHFRQWH[WRIWKHVWXG\
design. First, this is a small series of patients and further stud-
LHVRQDODUJHUQXPEHURISDWLHQWVDUHZDUUDQWHGWRYDOLGDWH
WKHVH SUHOLPLQDU\ ¿QGLQJV 6HFRQG ZH FDUHIXOO\ VHOHFWHG
SDWLHQWVZLWK!HQGRSK\WLFUHQDOPDVVHVZLWKUDGLRORJLF
IHDWXUHVVXJJHVWLQJWKDWWKLVDSSURDFKZDVIHDVLEOH7KHJHQ-
eral applicability to all endophytic renal masses in all cases 
has not been demonstrated here. Third, the larger incision re-
TXLUHGIRUWKHKDQGSRUWDVFRPSDUHGWRVWDQGDUGODSDURVFRS\
may lead to slightly higher morbidity and should be consid-
HUHGZKHQGLVFXVVLQJ WKLVSURFHGXUHDVD WUHDWPHQWRSWLRQ
+RZHYHUZHIHHOWKHDGGHGEHQH¿WVGLVFXVVHGDERYHRI





tial nephrectomy for predominantly endophytic renal masses 
LQWKHVHWWLQJRIUHODWLYHFRQWUDLQGLFDWLRQWRZDUPLVFKHPLD
$OWKRXJKRXUUHVXOWVDUHSUHOLPLQDU\ZHIHHOWKLVWHFKQLTXH
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